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mtt&mi ■ 21, 000 R 
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'£t# 2002-366192 ^ 

MS 

Cff^l] T-LfflJ*ft (fc£U T = FetfettFeCo, L = C, 

t&BSH l ODJftf) v * f jftfr £>®flff icfBS $ ntc C o A^tSM-M^ & & §f 2 

[ft 2 ] &88t<Z>tuiBgS 1 <DM £.mm<D BtfSSH 2 © Jg #©tJS £ *iT# 

[»^3] 1 GH z U' ) #4 0 0£*Jt 

T% ^ottlB*83RQ (Q = m' /a" ) #4JgJLt, KffiH^l 4 k G (1.4 

fc^-£&C, T1^3~7 0nm®|SBW^U, ^oTl/T2^0. 15~3. 

[flf*9l5] lGHzCfi^lKJliajMsc^Rii U' ) 5 0 0 JBtJb 
Tf, ^O'KfgJItSCQ (Q = /i' ) tflOJK-fc, ifDWHkG (1. 

4 T) £LhT-&£ i £ SMi:tSf^ l * tcim&m 2 (c£4Scz>iff*%JB?8 

fctteKl", " t&ffii&l tf)JfODj*£T 1 #0. 5~3. 0 n m<Z)^K&C3& »J , AnT 

i/T2^o. 8~3. ociaic^srt^^t S»3&£5Kire«<Z>l«JS 

[»*3C7] tN«Ij|2(Dl«, CoS»tU B, C, Si, Ti, 
V, Cr, Mn, Fe, Ni, Y, Zr, Nb, Mo, Hf, Ta, Wfr&iBIR 
$ tl -5 4> & < h % 1 a©»iD7e* £ # t? ^ £ £ #» £ * £ 1 - 6 icffi*© 

1 ffifE#2 0 0 3 - 3 0 0 8 5 9 2 



^#2 0 0 2-3 6 6 1 9 2 ^ 

[ff^8] Wm&2<DMl*. CoZr, CoHf, CoNb, CoMo 
, C o Z r N b, C o Z r T a, GoFeZr, CoFeNb, CoTiNb, 
CoZrMo, CoFeB, CoZrNbMo, CoZrMoNi, CoFeZ 
r.B, CoFeSiB, C o Z r C r M o ^MIRS ft Z> Z H *mnHirZ>m& 

10] Fe^feliFeCo U ^JS^T^ftlM^ 1 

6kG (1. 6T) JSUKE^ffifc^U fr^T*^* hifc#l. AMT&mVlM 

co^^^nh, mmmx-mmmtf 1 o o o &>± mmmwim: iomhz 

) , mnmttf 1 0 k G ( 1 . 0 T) JB*_b. Jfcffiffitf l 0 0 fi Q c m&_btf)#ffi 
$:^1-S^2(^)M^:^S^c^MbTv^s^i:S#^:i:t-S«^^Jl 0 

L=C, B^j:tfN0 1itfc}i2i^±) £> 1 tf>M£> Itf b3££ 1 (DM 

cw^i2] mmm^m^. n^ov^mn-t^^oizmmmm^fttc 
mm^mmmmmnmzmrz z n -tzm&m 1 1 icsh^od^^„ 

e> ti s -r > # v z t? & & r £ stitttt i: * & m&m 1 2 (cflB*a>atftx?>. 

[0 0 0 1] 
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mic) izm\,\bftzm&mm&&z$-(>#z#izm-?z> 0 

[0 0 0 2] 

^m^O'hmit, m'&ffifcKm\ m^mmm^mv. ^ogh z ©ism 

J Vi/yWj ZuWiMmm® (MMIC) it Si, G a A s > InP&^OD 
[0 0 0 3] 

7\z-Dt£-&z> 0 ifot 3-y?mm.*W'bi>. mm i commix bzum^-z 

[0 0 0 4] 

mm i c <d -i y # v & t b t iz^mm <d x /u ^ ;i n a jv < m v > e> n x v ^ 

#*yx*mtoz-&&j5m mmrtut, ^^^mmmx^m^^y^^^ 
>*##e>#is#&) tftxizmm-zfrx^z mx\z, j.A PP i.phys.85,79i9 

(1999) ) 0 

[0 0 0 5] 

h-frhtetfb, ittW&MMi C(D4y#? *s\famir zfcmziz. 
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#2 0 0 2-3 6 6 1 9 2 



[0 0 0 6]. 
[0 0 0 7] 

V*S. ^©Co^#Mf^it Co&i^tbY, Ti, Zr, Hf, N 
b, Ta«sif*vbaiFlS*l«lil4fett2 @a_hOjt^ & 4l 
1" £ % <Z> & 3 „ i!35^fn tt£ffi/&<Z> C o &&&M£-&<z)tt&&l£ & * A° 

ft*>UlkG(l. IT) tJlTJj&y, F e^iCifc^T/J^V^ 3 £ {C, 100 
[0 0 0 8] 

#|g,24,879 (2000) ) . b*L<fc««&, ^©^Tiilg^i^J&ot 

o 

[0 0 0 9] 
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(DiT^ — zL^.-ik J. Appl. Phys. 79, 5130 (1996)) 

3*iTv^fc#>ic &mmfctfi&T-t& t^smm&giczo 

[0 0 10] 

£oV\T©#tt*%fx;b*lTV^. CoZr/Fe ( H :&&JBfltft4fc£ 

m, 16, 285 (1992)) , FeBN/FeN 0f#!f't¥5-101930#43$g) ; FeCr 
B/Fe(J. Appl. Phys. 67, 5131 (1990))> Fe-Hf-C/Fe (B#J&M?^ 
15, 403 (1991)) &Z&*&m&&t>-&<DWtfift&i<tlT^& B dtl 

^©jsm ^&v>„ 

[0 0 11] 

i ] 

#i¥7-24 9 5 1 6 9&i ($11) 
Mttfcfctt 2 ] 

4M¥ 5-101930 -&45^« m 1 JC) 
1 ] 

J. Appl. Phys. 85, 7919 (1999) 

2] 

J. Appl. Phys. 79,* 5130 (1996) 
J. Appl. Phys. 67, 5131 (1990) 
0«S1^^ 24, 879 (2000) 
H#/£M«&C^g& % 16, 285 (1992) 
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# * 2 oo 2 - 3 6 6 1 9 2 # 

B*J&m&k&£tm. 15, 403 (1991) 
[0 0 12] 

mm wmw: v&st:?* mm 
z<D&t>&mR<D*£K*ftmit$&mi£niL%<D'V3bv* ghz 

[0 0 13] 

ttzmo-mmmmmymmi*. iioomhz &Ji<DMimmm+ #c i g 

H z M±<D GHz M«jRff«T?«ffli*« i £ So £ 0) <fc d &«JS?«^&C 

f r = (y/2 w) [H k 4 ttM s ] 1/2 .-5* (1) 
fcv^BMR* (l) m-, f r tt£*MttR&$iU rii^-v-f 

[0 0 14] 

®^»-It'l»SC oZrNb ^HrAX#^»K(Z>^M!ftjR«: 2 G H z * 
T^±$iirSfei?)}C^SI^M^'fS^#SrJiSH^; (1) &MV>Tft#bT*-5, ^* 

440e (3501. 5 2A/m) W©M#«|f ^g^fSI 
»ffiatl«, 3CD*ffi*S*K:j:y, 150e (119 3. 7A/m) H 

V^fRJR*, GHz M«HR*«^itS«f* z. £ 14 Wife 
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ft&mjj&mmz* mawttfi. HkG a. 4D ©i^3 6o e (2 8 

6 4. 8 8 A/m) , 1 8 kG (1 . 8 T) <Dm&lZ2 80e (2228. 24 
A/m) £>&y, &mmit&&T$ffi&M%,BkJj&tfi*lg^F e^i^Sfcfc&F e 

[0 0 1 5] 

t£3fc<fc y, F e & 5V>ttF e C o S:^^fc'r-6^ttiSllfIHKftS:a%"t#» 
lZm-t£?lZ^ ^>^^HWbfiFe^^fe|j:Fe C o^CD^Jll 0 1 & 

, S^i o o©sifi:£ftK:e^{cj?&BiLT£y, r<z>ft}»jiicj&E*r&MB:^ 

[0 0 16] 

(1) m^S&^f SFe-C^jg|%e^fll5t&Jai-r^ J?S*«7 0nmIJS 

©¥*lrrfrtt*&5 0 nmt^tj, ft#*l&©y:*'** h*fc# 1 . 4J£rF£&£J*2 

^T^.^^ hifctf)F e - C?gjg|£#£ fc#)JC». Hf 3 JCj^i-J; e> tC, Co^#S 
Ift^ffKl 1 l&Fe-caWKl 1 2fcFe-C*Kl 1 2ll<DWK;^«S 

(2) Fe-C»K©^3i3gS:3»t6fK:WSUfei:^5, f$3nm«TSI* 
T?©K«**ffl5«HIICfeV\TB:, Hfttttfi^ 3 n mJ^T^^^^JC^ y , $ 
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^#2 0 0 2-3 6 6 1 9 2 ^ 

3E*l5„ o£*J, 04 «fce>lC Fe-Ctll2 1Bl«12 0±tC^ 

Snfc^^M«5tBP^l 2 1 ^^K^Tt^l 2 1 aJilC^StiS 

tt^Jt^l 2 1 b Hfr*>ni&ZnZ>o ^HT'feSriltt, Xii§IS#fJCJ: 
*K Fe-Cil0t^lC(iFe©bcc ( 1 1 0 ) MH®<Z>®#f * #3£n 

b&^diUifcl^/u. #^K^C®0-fSl«^t/t (100/tQcm«±) 

J 

v> i: t =b jc, ^a^^^ffliM^ tiffiig^^^^ ^M'mmm*mz 

(3) £JLt<Z> (1) , (2) (DmmZ, F e-cmmizm*>?. FeCo-Ci 
[0 0 17] 

^©^m^> ^H^a^^Ol«M^S^#&^Fe- (C, B, N) SfcttF 
eCo- (C, B, N) Ml££«M£-eT, GHzfi« (1GHz) T?j8«WS 

(Dmmm > #200 sun?, #otttB»»Q (q = ^* /a" ) #ijbu: 

, iWWU2kG (1.2T) J^_h©#ffi$!^JCf#Sril^T*^SltMM 
[0 0 18] 

bfc^ot^Klt T-L*fif£;% (fc£U T=FelfcliFeCo, L = 
C, BfcJ:tfN<Dl«*fcfci:2«JgiLfc) B 1 <£>Jf©V^*l 

#<0iiHWiCiIS3 tifc C o jft^ttfftJte&fr £ & 2 <Z>Jf £ Sr-^tf £ $C 

£ i- s « Mmmm&mm * n^-r s = 
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I ♦»....-...... • 

CO 0 1 9] 

i ghz iz]$w&&mmm&(Dm®iB ) 

#4 0 0JBLfcT?, *»ott«»»Q (Q = a* ) #4JBU:> ttm^l 4 

kG (1. 4T) JK±©4ftt«:#S3fc*ST*§S. #3£l3!&CfcV>T, rti 

3 <Z)#tttt& 1 J: tffg 2 <0 M <D r £ JC J: o T#£ ^ i: # 

MftmKfc, mi <DMV>&& SrT 1, H2CDjfftf)JP£&T 2 ^Ufe^ 
JC. T1^3~70n mCDf&Hi: b> ^oTl/T2S:0. 15~3. 5 0®i 

[0 0 2 0] 

*fc*»W®l«MISMiKtt*0;iCJ:tl«, 1 GHz Cfctf 

& (a' ) ^5oop;±t», fr-z>&MmmQ cq=^' /a" ) #1 o«_h, n 

»WU4kG (1. 4T) «±©##$:||5rii^-e$S D 

£©#tttt# 1 ©Jifc 2 (D®©^$ fclgfSi £ tc cf: o T#S 

JC> Hi ©Jf©^$T 1 & 0. 5~3. 0nmO|6Hi:U, ^aTl/T2S:0 

. 8-3. o(Dmm£tzz.tiz£v, ±mi$&zmz>z£tfr'%z> 0 

[0 0 2 1] 

tt, Co&£j&#£U B, C, Si, Ti, V, Cr, Mn, Fe, Ni, Y 
, Zr, Nb, Mo, Hf, Ta, W# SisWRS tl«^ < £ % 1 a©*JU7S3R 

LV^fttffciiUT, Co^lf^lt CoZr, Co 
Hf, CoNb, CoMo, CoZrNb, CoZrTa, CoFeZr, Co 
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FeNb, CoTiNb, CoZrMo, CoFeB, CoZrNbMo, Co 
ZrMoNi, CoFeZrB, CoFeSiB, C o Z r C r M o 

<Z>mg#2~2 0 a t'%T*&& J:-McJtJ&£ti,3 0 
[0 0 2 2] 

#16kG(l. 6T) &±<Dn&*m~?Z>%il<Dm£.. CoSi^Uf 
IK»1.0 0 0K± 10MHz) , M^lOkG ( 

1. 0T) JW_h, it^m^l 0 0 *i Q cmJ^±©#ffiS:#t--5l|2cDMi:^S 

[0 0 2 3] 

e*jU£FeCo, L = C, B J:0tN© 1 &tt 2«J£U0 *^^10 
[0 0 2 4] 

[0 0 2 5] 
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0#2 0 0 2-3 6 6 1 9 2 ^) 

[0 0 2 6] 

o 

T - LMtf 7 ©TliF e S fittF e C o T?S y L&C, B£J:tfN<Z>l 
B*fctt2«Ri:T?*£. F e SfcttF e C o fc^Jft^fci**^** e>fcSfSllg 

N<DlS*fe»2®JBJUb) SMtS. £3t?, T-LM@f7tt2o©^i 
[0 0 2 7] 

T-Ljfi^M7tt)KjP*«JK«sy, 7***hJfc#l. 4 5:lit2. 0J^ 

i. 4jBHT*e&'6ia^«%a*i/v^, ^(dyt,^ h&am-mft&s o%&, 

T> S&jcttl O%Jt^T0M^$:aP^©^ ; t-r^3^$:fi : ^So Lfctfo 
T, *»«TfttT-L«UftWM7CDj^a (Tl) SlOOnmKT, ||*b<li 
7 0 nm^Ti:t§. fu3£b£J:3lC, T 1 # 3 n m£*TlC&£ T-LffiJ* 

1 1 m$E# 2003- 3008592 




(#2 002 — 366192 

®>mT&mft<D&$iz#%?i&%;mmz&y s mmmizu. ti&o. 2 

oT, Tilt. 0: 5nmJK±, S^SCtel. 0 nm^±ttS3t^lt t^^ 



05ttfST1^3nmKT©Fe-Cili:CoZrNb Mlligl^sijgl 
£ fc^US b fe^^^S^© X^Ilf^f^ £ *t I, T V ^ „ 5 £ £ £ ? JC 
, Fe-Cfl®^^3 nmje<T©«JgJ^ Fe-CObcc (110) &g 

[0 0 2 8] 

^mo^T-i^mmmmi^ zvmz&mznzLjrim (c b $3£.z$ncd 

im£fciZ2m&>±) il^2~2 0 atl M£L<&4~1 0 at%£Zft 
HT'jgJiC^&tUS^v^ 2 0 — 5 0 a t %<Z)$SH^#;f - LtfMt. bV^ 

c F e> ^ eco^mz^mizmmm^^-xr^mmxmfDjm^m 

[0 0 2 9] 

*&WIZ&^X. M2<Dm£0XCo&<D&ffi&^±*M^z )(D ^ 
^T&U, ^o^^ Cfct^^l 00~2 0 0 /tQcm) ©fc&fC^JIM^ 

Sl©M^^^T^oT%02©MfC«fcoT^CD^^ir$tlSfe^ Si 
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8*100 oj^-fc (i omhz) , mmmti oko (i. od 

1 0 0 /t Q cmJ^Jh^^ftt^^bTV^Srt^M* bV^ 
[0 0 3 0] . 

U B, C, Si, Ti, V, Cr, Mn, Fe, Ni, Y, Zr, Nb, Mo 

, Hf, Ta, wfrbmmzti&'p&< t & iM®m<M7Gmz&hv]&mzthT 

aj^_h©^^f0») 5~50atl 0*U<tt, 10-30 a 

[0 0 3 1] 

comm&wi*i&m3*wm^&ftmmmR<DW£hTte. cozr, c 

oHf, CoNb, CoMo, CoZrNb, CoZrTa, CoFeZr, C 
oFeNb, CoTiNb, CoZrMo, CoFeB, CoZrNbMo, C 
oZrMoNi, CoFeZrB, CoFeSiB, CoZrCrMo^^i 

[0 0 3 2] 

&>±<dt- Lmmmm nsz&co 3 z&mzmm-tz z. n 

1 GHziz&vt&mmmmmammm u* ) #4 0 o&>±t% 

mmmQ (Q = a' /ti a ) #4J£Lh, £|;|»ft;# 1 4 k G (1. 4T) R_LCD 

mmmmm&mmi *m2>z.£tfT*g& a ghzii qghz) -emm 

[0 0 3 3] 

^»3©JP^&T2 ilLife^tC. TlS3~7Onm0igtb, jd^Tl 
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mtl^ 2 0. 03-3008592 



00 2-366192 

/T2S0. 15~3. 50, ^*U<ttO. 25~2. 5 0tfS3i:^lS 
T*&-5„ £0ft#* 3. 5 0 T-Li«»l7 0n^i' hifctf:* 

mi$&mft&&zfmmmMJj$i<z>&mjj (Hch) 

£14kG (1. 4T) JWJt(Z)|MfD^'fb?:#-5^t^T*^^<^oTL*e)^6> 
[0 0 3 4] 

31 tc, &>±(D T - L %mmm 7^tFCo ^Mllltl^Jg 3 &3^SlC«Mt- 
fr^&mnWLQ (Q=n' /fi" ) #1 OJBJUt, MWl4kG (1. 4T 
[0 0 3 5] 

^_h©^'ffiS:#-5fe*fC^ T-Lj|il/&#>Jg7<Z>J*3£T 1, Co^SI 
-^^jf3©j?$&T2 hbfe^-^-lC. T1&0. 5~3. Onm0|SHtb, 
aTl/T2&0. 8~3. 0(Z)^HlC^tlli«fcV^ o 

Tl/T2^, 3. 0&igx.S£. F e C®K?^i <Mlt V\ 1 
30/tQc m Jt CD iStV^^^ft^ (otitis <&otlt^ a 30i^O. 

T% JfcSjfttf 130/tQ c mJ£U:T% ^lGHz {Cfe^Sffi^^OHmS 
U' ) #5 0 0&Lh, &mtm (Q=n' Iti" ) tflOJgUu igfom^i 
4kG (1. 4T) J^_h^VNe)^i?)TMtlfe#'IlS:^ > r§^^mo^ig^Br|g 

[0 0 3 6] 
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3 o ooia, 0£b<s±i o~7 o omnmtztiZo -mmmmm^mmi 
■cB-aa (t - Lg^i 7 * fcttc o ^^iii^i 3 ) ami*, mm. 

o i^Mtbt, Mifl *ri^S© T - L I^ill 7 ©If 2 0 n m, Jt 

t<dt- LMmmm i <d 2 m<Dmm**n?n snm^tsAa ^m%m^iz 

JtoTtt&y^So ^C«¥^OJ?S (Tf) JCi: y 3imt-*U£ 

«kVN 0 _LSBMl?ii, ^^HT^^Tf= 1 0 nmH^ommzmiRLT. M 
*j£Tf/Tc (T clZCo&&ffiMtK&&m3<Dmm<DM.ffi¥i%m) 

3 £ £ T - L,mm^fM 7 JS^<Z>Ji£I2trr3 3 £ ZWtmirZ. 
[0 0 3 7] 

z<D&?&*mm<D-mmmmmm$mi(Dmzte. ioo~2ooonm, # 

ib<»3 0 0-1 0 0 0nmi:$W, r^H^ 1 0 Onm^iT^St 

i:a^;i/©iIi:LT*, ^7ftn-f ;i/&cj£^T-f # >*0D*t;&tiau 0%^ 

sc& y , ghz mmam&ifimfrr & ^v%e> d*#s 0 

[0 0 3 8] 

j££tl3z:£:aW£ bv>„ J:y*<*»JCJ4, RF^/tvdf, DC^ty*, ~?>f 
[0 0 3 9] 
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^ ^# 2002-366192 ' ^ 

T-LfflJ5fc4Wi7 $r^^f Sfc«J©^-^y h£ UTit Fe ($fe(iFeC 
o #-4**/ h©_tfCL 763^0)^ h £@BgLfe^-&# ->^y hfc/gv^ 
*\ Fe (tfeiiFeCo) il LtS*©-&&* -^y h &EvvMi«fcV). Ljc^ 

[0 04 0] 

tffcLTBu 7/1/3 *\ ^3-7, ifcfcgSfc S<ffc3iJ*, mKT 
xmtJh* A^>f K n-i?7>fh, 7t;i/^T7-fh, *fcf*/K 

#tttr*^Sfcfc*KSffiT?^JK**<Z>««l^*<Z)f£|B^#Tf^s. -£<Z)fe#> 

lot, i. at® 2 1 fe^ofatss i (M©^7, ei it)?® 

10(Czr$4xS) fcl/Tli, Si, G a A s , InP, SiGe^W##| 
[0 0 4 1] 

[0 0 4 2] 

fC^A>f^;^«^$tlfe¥®3-f;H 2, 12£, dtlfeCD^®3>f^/l 2 

, 1 2£&mi im&m$£$K]&i&i$tifcmmmi 3,1 3^ 3*i<d&*© 
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1^2 0 0 2-3 6 6 1 9 2 



1 fcfcflfATV**. *LT. ±IB2o(Z)^®n>r;i/l 2, 12(1 1 ©Bg 

*C, g^l l©M®©^®zr-r;H 2, 1 2 ^ ^^tl^tl^Ofe^OD^ 1 6 
lcW:£iC3li£ffi£;riTV*§ 0 3<Z>J:e>&>f 1 Oil -*f©^ 

Mtffllffiilnciot, ilI13,13^lT?In^l;12, 121 

[0 0 4 3] 

^£*lSJ:e)iC-f>#*#2 Oil lf2U, 3(£g«2 l©±iC&J|iC/&D 
T*rt $ *l £ i&ttJgl 22t, - omim 2 2 <D±lzmf& 3 *l fc^^©SMtM 
^ill a r^iS^tllfili a<Z)±iC^$tlfeWM2 3 

^ 2 4 ii mmm 2 3*m?<£5izm&f24% r^mmm 25^ 1 cdm** 2 5 ©_t 

i:^Stifc*^B|©iSMtMH|fii b££:#i,TV^ 0 r©±5ic^$ 

^mxmnr^ yzvzy^tt. fttioi^^^^^ 2 oicfc^T 

[0 0 4 4] 
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^ ^#2 0 0 2-3 6 6 1 9 2 

[0 0 4 5] 

*^0ionsMittiii & % mm i cmj>#9 2t.LTj&misitmte0i 

B 9 tt>f > *f * # <z>&ftff*|S£' £ t££ ffl L ® & «5£»fc a* l/fe%tf>T?2& 

[0 0 4 6] 

mwtitms 2<D±i£j*i&i<tittamoTifM&mwMmmi at, 

ittill a©J:lc^Stlfcl»»JR3 3 «r«fjL, $ e,Jc^©i?ifi^M3 3<Z)JttC 
^f£$*i£*/N 0 >f ^;i/rr-f;i/3 4 roDXA-f ^;i/rr-r;i/3 4 nmMBS 3 & 
K-)J:)lc^tifelRill8 5£, i©«ft*JK3 5 ©J:lc^stife*SIW© 

[0 0 4 7] 

©m^3 7izm$iznT^£ 0 fit, ^A>r^;i/n>r^/3 4&Htf«fce»{c^tt 
e>tife— *f<z>^?> hv\°#~>3 9 ^eti^ti-^foD^^^^ km® 3 sic 

tfettSJl, K-J/^-^59> K (G-S-G) $-i7<bzfu--7 

[0 0 4 8] 

Mt,TV\£ 0 ^(Dt=.m, ^;t>f ^;i/n-f;i/3 4 #Hl5^:ftT&yj&#&%itfM& 

MlftfUla, 1 b^^$4XTVA^V%^#5t©-f -f>^ 
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Co 0 4 9] 

£35T% MMIC»^>iT^*K:a«^eiMe»KCD|mfcbTH:, GHz 

GHz fe tfS 1*38*1* fc «b tc «, AMtftfttfff 

& v > j: e> jc s & 7* & & . 

[0 0 5 0] 
[J&WJ] 

[0 0 5 1] 

CltJM l ] 

S i VaiJ\<D±lZS i 0 2 §rl 0 0 n m©Jft$ {CRISIS L © LTJB 

*Kftrt«(deposit)aciir&. •J-fcfcfc, M^-^h^y^g^ss 
X10- 5 Pa^f«bfci, ffi*#10PaCft6*tAr^t»Al 
&*, lOOWORF^-tlOm «E*liffc^ y *x y ^>yL*:. 

ffi^O. 4PaCft6J:5KAr^©{|ift(BH A 3 0 0W© 
^-tCo 87 Zr 5 Nb 8 ^-^h, fi*tJPFe*-y y h±|cC (Ml) * 

tit 0**«tt*K & tfcli (deposi t) $ 
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^JK&^ofe. J&ilSiM (rate) fcju CoZrNbl0MttO. 3 3 n m/ 
S\ F e -CjfG>J*RI*T?0. 2 7nm/#Hfc * # -CDBBBf^lBSffif 

CoZrNblMlfcf, -?-<Z)±fCF e -Cfl:MU ^TltC o Z r 

[0 0 5 2] 

©Fe-ci imm&m'. 5at%> n^mzz om-r-Dmrkmrnvrmmm 

5 0 0 nm (#ff4 0®) 0*ftl&®tt-&tttt!»jJt (^MD 

# £ •£ © _fc tc^^ $ ti 5 fttt#Bifc0# 4: e> «j£ 3 *u £ ©tt^«3tfl|J^ 
**hJfc#l. 4JKTT**«iil&ffiBUfe. CoZrNblSMf 
T&5 3^^5IBStlfe 0 
[0 0 5 3] 

^K«K:iWSS*ife«l'fbffiJl»*Hi lic^Lfeo Ell l ic^^ti^^bTO^ 

fcbtH. 7kG (1. 47T), MMi#tbT4 50e (3580. 9 
9A/M) , i^IiCD^i:btl. lOe (8 7. 5 3A/m) ##6 

StlS^97J:y, *»M«3Rtt|»JgKISl©2GHzSiBitTfey, GHzfl^ 
T?38«tajs©^»aJ (a' ) ^4 0 0^±m^t»§ o *fef£BHaQ ( 
Q = fi' / fi" ) ttl GHzT?fc*l 3®^#P)4X> 2GHzT?tt2JK±©i^ 

(j*«f*s*»«, phf-fiooo) m^nmtmm^nmm^ 
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^ ^# 2002-366192 ^ 

ff (lift?, BHV-3 5) £JBv>T$f^Lfc 0 
[0 0 54] 
CHS6«2) 

-fcia^jfeMl O^J^^?£{CS^5#, IS2Onm0CoZrNbf^, ^£ 2 
0nm©Fe-Cl (.StmWk& : 5 a t %) Sr^SIC 1 3 Ifolgtiff LT 
ttBtgC5 2 0 nm (^-ff 2 6f) ©^iOtMffifl 

fe> C o Z r N bfii#MIt^Siil«$tlfe„ CoZrNbf 
[0 0 5 5] 

«J«lfeK:aiJfeSnfel8'fbffij|»S:Hl 3ic^Lfe„ 01 3 tc^3jft*iKftffi|»j&* 

tltl6. 3kG(l. 63T), MM#tU4 4 0e (3 5 0 1. 4 
lA/mK «ft«**0«»*i:lTl. 20e (9 5. 4 9A/m) ##P> 

*U 1. 5GHzT'»6 7 OCD^t^^tlTVN-S^^^^^,, £ feffitgJgifcQ 
(Q = #* //t") »lGHzT1i4. lO&ifitobtlXlSV. 1. 5GHzt 
ft* 2 P> tit Vn & d i: o 

[0 0 5 6] 
CH»J3] 

±ffl*Sfififl ©J«|J|^«SK:3£^^, I$20nmCDCoZrNbIt jp:$ 5 
0nm(5Fe-Cl : 5 a t %) i: 7 JSroHg^Jf L/T» 

Mjp:4 9 0 nni (£tH 4 Jg) ®*Alg<Z>iteaM£i»Il (^3) Sr^Lfc 

o 
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3*U Z.<D&W;mM®ft\*7X'<# hifctfl. 4gTT'fe53i:^lfc„ * 
fe> C o Z r N b l!i^II.T^S 3 i: ^11!$ tlfe. 
[0 0 5 7] 

£ LX 1 6. 7kG (1. 67T), IMi#ait4 SOe (3 8 19. 7 
2 A/m) , ^b^Wf©^^ilbT 1. 60e (1 27. 3 2A/m) 

*l£^:7;^ GHzM^^^§©|^M5 (/*' ) #5 0 0£U:T*&£^£: 

tl, 2 GHzT*»2JK_E:<Z)^#P>tlTV%S-i:^^5o 
[0 0 5 8] 

i:3Bl£6&$|l ©J^M^clCS^, J|S2 0nmfflCoZrNbIt, ^$2 
nmCDFe-CJf 5 a t %) £ *&mz 2 0 JS"f oJlR&igtJg LTifel 

i)?4 4 Onm (-^ff-4 0®) (J&§£M4) 

o 

2. 5kG(l. 25 T) CDg^M;, 20Oe (1591. 55 A/m) £>M 
1. lOe (8 7. 5 3A/m) <ZWt^$fitf>#$£±#\ 

i GHziz&ttzmmmommm (/*• ) »9oo?fe^ ighz-? 
©eigjiis:Q (q = a' /Ai" ) tii. 3©ttjw&e,jrifc. 

[0 0 5 9] 

-hiBHMlO)^m#^{CSo*^, f$20nmOCoZrNb|L 8 
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. 2002-366192 
0nm©Fe-Cl 5 a t %) £. ££SJC 7 jgf off^cWI btl 

a 

j^tt* & & z: t *mm l feo 

5, 18. OkG (1. 80 T) ©ffijfmttfb, 920e (7321. 13 A/m 
) ©S2fffi8Jit, 2. 8 0e (2 2 2. 8 2A/m) ©IfrfbMttODfiHKAtf, 

lGHziCS»5l»M^ in' ) »2 0 0TJ*»J, lGHzt 

[0 0 6 0] 

ohm 6 ] 

-tIBmiWi KlfcV^T, F e-Cl®^Ii|?5: 5at^&7at %{C^A 

_hffB^»ji tmmcLT, *f&m<x>&&&&im mmme 

5, 14. 7kG (1. 47 T) tiDttfrflfrfk 420e (3342. 2 5A/m 
) <Z>M#ffi*&#, 1. 0Oe (7 9. 5 8A/m) J £ 

S-fc, 1 GHzlCfe^S3ai»*©*»aJ U* ) tt4 1 0Tf*U, lGHzT* 

[0 0 6 1] 

±MMMM'l JCfcV^T, F e - Cjf CDftMft& 5 a t %fr g> 1 0 a t %(C^ 
7) fe^bfe. 

2 3 ffitiE4# 2003-3008592 
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5, 14. 5kG (1. 45 T) ©ffiftHfrfk 4 OOe (3183. 1 OA/m 
) ©JS3ftt«Ht, 1. OOe (79. 5 8A/m) ©^ffc^ffi©#^*^> * 

lGHz{C^^W0»(/£' )tt4 9 0T*»y, lGHzt 

©ttlB*B»Q <Q=*' /At" ) Sl lOfi^^fe. 
[0 0 6 2] 

_h|BH»Jl tCfcV>T, F e -CJS&F e MfcUtt* tthMftlZ, ±UMM 

5> 17. 6kG (1. 76 T) ©gffiflttfb, 280e (2228. 2 4A/m 
) ©H^fttiaii 1 , 18. OOe (1432. 44 A/m) ©Ms^^fft©^*^ 

lGHzCfi»83M»©iai:» )»12 0^U, lGHzT* 
©ffitgflifcQ (Q=a' ) &4 ©4@##&*ifc. 

[0 0 6 3] 

c&jm s ] 

JiSa^Ml JCfeV%T> Co*#»AK^A«©«J*T?**C o 8? Z r 5 N b g 

5, 14. 9kG(l. 49 T) ©t&ftWb, 440e (3501. 44 A/m 
) ©M#tt$#> 1. lOe (8 7. 5 3A/m) ©^ft^ffl ©#?&;&#, * 

1 GHzKlfctfS3§^©IIE3P C A» ' )ti4 5 5T?»»J, IGHzt- 

©-KfgfiifcQ (q = m' //»" ) tti i©«#fce>*ifc. 

[0 0 6 4] 

±mmmmi k&^t, c o^si^icmt^sc o 87 z t 5 n b 8 
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^ ^2 0 0 2-3 6 6 1 9.2 ^ 

Co 80 Fe g Zr 3 B 8 !C^fe o ^tlJSW*, -hSBHSS^f 1 fcHttK: UT, 

5, 14. 7kG (1. 47 T) 0Dt&>IWfb, 48Qe (3919. 72 A/m 
) ©M^&m?^ 1. 2 0e'(9 5. 4 9A/m) CD^-fb^WO^m**' 5 , J £ 

lGHzCfeWSl^cH^ ) tt4 1 0Tf»»J, lGHzf 

[0 0 6 5] 

C Jtttfl 2 ] 

-fcfaH»Jl IC&V^, JS£ 5 0 0 nmGD^'£^ffi?lc$|£, 5 0 0 nm© 
C o 87 Z r 5 Nb 8 CD#Jgj^{C^x.fc 0 -etl^li, JlfB^JfeMl tmMKVX. 

5, 11. 5kG (1. 15 T) (Dmmm^ 150e (119 3. 66 A/m 
) ©M^ttilf, 0. 8 0e (6 3. 6 6A/m) OD^W^fflCD^iJ^, J & 

lGHzfCfe^«38W<Z>^»as (a' )ttl0 9 17f*U, 1GHz 
[0 0 6 6] 

CJtttH 3 ) 

-fclBHifeMl tCfeV\T> JS£ 5 0 0 nm®*£ttttMt&, ^lOOOnm 
CDCo 8g Z r 6 Ta 5 ©^@jltc^Afe 0 -etiJgWM*, ±KHJt«l fcHflllCLT 

5, 13. OkG (1. 30T) CDllf&M, 160e (1273. 24 A/m 
) ©H2rtt?KI^ 0. 9 0e (7 1. 6 2A/m) ©»ft^J&tt©fiH8##, -£ 

1 GHzJCfe^saWCD^BScaS (#' ) 1*3 2 5T*fey, lGHz^ 
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2 0 0 2- 



3 6 6 1 9 2 



(D^mmmQ (Q = ti' /n" ) tto. 5 
[0 0 6 7] 

±mMMMl IZ&^X, I§5 0 0 nmClMttll^, HSlOOOnm 
©Co 7g Fe g Z r 2 Ta 10 ©^jgJ^{C^^fe o **UBWM$* ±«B£Si6« 1 £ f9# 

cut, &mM<D&&m®&m ufc««4) &^ufe„ 

5. 11. OkG (1. 10 T) (Dffiffimit, 360e (2864. 79 A/m 
) <DR£fkmn* 1. lOe (8 7. 5 3A/m) CD^b^ttCDM^^> * 

lGHzjCfe»*3a«|SfS©ll»» (>' ) tt3 2 7T»ft»J, lGHzt* 
©ffi«fi»Q (Q = a' ) tel. 7©H^#e,tlfc 0 

[0 0 6 8] 

[0 0 6 9] 

Ml] 
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^ ^#20 0 2-3 6 6 1 9 2 ^ 

[0 0 7 0] 

* 1 K7&-t& O JC, ##IJ§IC «fc 1 . 2 T JK±CD»3S3«KlS, 1 . 

5GHz#±©#lM3ft«, 1. 0£Ui(Z)Q>fg£#§- £#«rtBT?&£ 0 3CDCf 
•e, T1^3~7 0nm©iB, #»OT1/T2#0. 15 — 3. 50©ftHKl 
&3H;8£0!Il~3, 6, 7, 8fiJ:tF9ttl. 4 T W^IlDifL 2. OGH 

[0 0 7 1] 

mmmio: 

S i ^xA0±(CS i 0 2 ©jft$&5 0 0 nmODJS^C^LfetXO^a^il 
IfeMiMl fc|f5flSlCLT£3 1 . OnmOCoZrNblt, JH£ 1 . 0 
nm©Fe-CJB (jg£gjSff : 5 a t %) £ 2 5 0 m-f°DMVtiKM tt 
0 0 nm (irff 5 0 Of) ©^^(3!)^?Ktt»ll (HIH 0) 

5 0 0 nmJC«sS**e«JK-rsraK:3 0T3*t±#bfe„ 
[0 0 7 2] 

J#i£^K:^3*lfc?8ftffiifi§S&01 8lC^bfe„ Hfl 8{C^§ti,5Mi^ 

ttl 4. 3kG (1. 43T), «ft»««#lft©*jHK;&ttO.- 60e (4 7. 
.7 5 A/m) , «t-ffcK»||t^rI^Ct)^lK*ttO. 80e (6 3. 6 6A/m) ^# 

1 9JC^£*i&y^:7J:*K ^•MSt«ttjWfeRR#<3D2GHz &jg^.Tfey, G 
Hz««T?a«4S©IBR* C/i' ) #5 0 0J^_hT?feS3il^^S. ffi 
«fl»Q (Q = /t' /a" ) ttl GHzt'ttl 5©«^#6n, 2GHzT*&7 
<Z>### e> tlT V* S 3 £ 
[0 0 7 3] 

l l ) 



2 8 
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(J#2 0 0 2-3 66192 A 

3 1. 5nm©Fe-Cl : 5 a t %) £ 1 7 0 Mf qJR«C 

^10X^5 1 0 nm 4 Of) 0*a«®tt*tttt*IJt (Hl«l 

1) zm&,Lfc e 

b^ftfel^tt^Lt, «lfD«ftttl5. 5kG (1. 55T) , ttffc$««ft 
-fifiHDG&iiiJltO. 60e (4 7. 7 5 A/m) , «^Hj»W^|^CD«l»Att 0 
. 80e (6 3. 6 6A/m) -£&ok 0 ClCDllJfeM^^MJS©^^ 
!8*«ttS:H2 ltC^bfeo H2 liCS*3*l*#"9:7j:y, ^$PpS©I^MS (/* 
' ) 0ltbT, 1. 0GHztii7 2 0CDt^#e)tl, 1. 5GHztinO 

5 5©ffl*«#e>nTvx«ri:j5j«^*. *fe> ftssao (q = ^' © 

<B£LT> 1. OGHz*e}il3 0lAW&tl, 1. 5GHzT1i5 0i^#?, 
[0 0 7 4] 

tmmm 12] ' 

JlfBHiiMl 0<Dmm&mizm^%^ J?S1. OnmCCoZrNblt jS 
$2. OnmCDFe-Cl (iiil: 5at%) i:^S5C 1 7 Off 
«MbT^mj?5 1 0 nm (-^ft3 4 Ojf) ®*&IJ9(DlteflfittMl 1 

2) Sr^Lfc. 

llt-&«tttf»KCD«3ft«:fl|«bfei:iS, Fe-Cffei^CoZ r Nb«£% 

c^nftKT? & s i # ass 

e>f»feit^ei:bt, m%tMibizi4. 8kG (i. 48D, ttMKMtt 

Xmom&jJltO. 70e (5 5. 7 0 A/m) , aftftBJm£ffl<D4ft8£tt 1 
. OOe (7 9. 5 8A/m) T^ofe, 
[0 0 7 5]. 

SflS^^Jcy, ^»M««ttOT3ei«#©2GHz &jB^.T*y, GHzi« 
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(Q = yti* //t" ) CDffii: UT. 1.0GHztii2 4©fA'!#?)ti; 1.5GH 
zt'»8. 5 tl, 2 GH z 7H*3 ©ffi##£;faTV^£r £##^5. 

[0 0 7 6] 

imam is) 

-hiaHWJl 0<O^K#ScK:iirJS, OnmfflCoZrNbli:, J* 

$2. 8nm©Fe-CM : 5 a t %) tfc^S&Cl 3 5ffoM 

«IbtW5 1 3 nm (H-ff 2 7 0f) ©#f8l3!©^H&f£|$m (UMl 
3) Sr^bfc. 

5. 15. OkG (1. 50T) ©ftftHK-ffc, 0. 80e (63. 66 A/m) 
©Wfc»JMK#l*©««#, 0. 9 0e (7 1. 6 2A/m) ©att&Blttt#ffl 

lGHzfCfel^ll$©M (a' ) tt5 5 0Tf*9, lGHzt* 
©ttlB*B«Q (Q = a' A" ) tt2 2©ffi#fc&ftfc D 
[0 0 7 7] 
CHM14) 

-tlBH^Jl ©J*J»#iSU:36^, J^£0. 8nmOCoZ rNbfil, 
2. 8nmfflFe-C| Cfi£*»ft : 5 a t %) fc^SlC 1 4 0 Jg^Tofll^ 

if btiii 5 o 4 nm (^it2 sol) <o*ftm<z>mntm&mm cmmmi 4 

&1^$f£?g]Bi©lg3i&?itfg Fe-ClfeJ:tFCoZrNbIi:% 

5, 15. 8kG(l. 58 T) (Dm^Mit. 0. 9 O e (7 1. 6 2A/m) 
©^ffe*J&fl:frfcr©tfH8:fr, 1. lOe (8 7. 5 4 A/m) ©M;Ki£if®#|*J 



3 0 
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lGHzizistt&mmmammB ) «4oo*e*y, ighzt* 

[0 0 7 8] 

±IB^MM 1 (Dtitm^mzm^g. JP3 2. OnmOCoZrNblt, J£g 
1. OnmOFe-Cl : 5 a t %) £ fc^SJC 17 0 M "f Oj®#Cig 

IbT»H5 1 0 nm (^ff 3 4 0f) ®*ftl£®«tett{£!lMJt (HIMl 5 
) Sr^bfeo 

[0 0 7 9] 

5, 13. 9kG(l. 39 T) ©»5ftn8<ffc, 0. 60 e (4 7. 7 5A/m) 
®^^^$ft^rftffO#^, 0. 70e (5 5. 7 0A/m) (Z>&ffcH!Sft:#ft 

1 GHzKZfe^«a«t*©|^ftaJ (/t' ) «7 5 5T*U, lGHzt 
[0 0 8 0] 

5> 20. 7kG(2. 07 T) ©HfflH&ffc, 4. 2 0e(Z)m^M 
^7 (3 3 4. 2 3A/m), 19. 0Oe (1511. 9 7 A/m) CD 8Kb B 

Sfcfc, lGHzJCfiftfiaa^JRII (a' ) til5 0t*6#, jS^GD 
[0 0 8 1] 
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(H1M16) 

±mmmmi o iz&^t, f e-cmommmm* 5 a t %^p> 7 a t %tc^ 

Ml 6) Sr^Lfc. 
[0 0 8 2] 

5> 14. HG (1. 4 1 T) (Dimmit, 0. 60e (4 7. 7 5A/ m ) 

O^^IS^©^^ 0. 70e (5 5. 7 6A/m) ©^bTOft^i^ 

1 GHzjCfeW«a?KJ(B©||»» (#' ) jieoo^y, iGHzt 
[0 0 8 3] 

immmi 7] 

J:B**«1 0 ICfcV^, F e-Cf©^IiI^ 5 a t & 1 0 a t %{C 

ifli7) zmmh& 0 
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